Endothelial protein C receptor and protease-activated receptor-1 mediate induction of a wound-healing phenotype in human keratinocytes by activated protein C.
Activated protein C (APC) is a natural anticoagulant and inhibitor of inflammation that can stimulate keratinocyte wound repair in vitro and promote wound healing in vivo. The signaling mechanisms, however, are unknown and a keratinocyte receptor for APC has not been identified. Here, we show that cultured human keratinocytes from neonatal foreskins express the endothelial protein C receptor (EPCR). EPCR was also strongly expressed by lower epidermal layers of neonatal foreskin as determined by immunohistochemistry. In cultured keratinocytes, EPCR expression was upregulated by the addition of APC and inhibited by tumor necrosis factor-alpha. Addition of APC stimulated cell proliferation, production of matrix metalloproteinase-2, activation of ERK and p38 kinase signaling pathways, and expression of protease-activated receptor (PAR)-1. A monoclonal antibody, RCR252, which blocks APC binding to EPCR, or a blocking antibody to PAR-1, abolished APC's effects on keratinocytes. In summary, this study demonstrates that EPCR, a major receptor of protein C pathway, is expressed by human keratinocytes, and facilitates APC's function on keratinocytes via activation of PAR-1 pathway. Our findings highlight a possible new role for the protein C pathway in skin physiology and help elucidate the mechanisms of action by which APC promotes wound healing.